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Abstract 
The study displays in tables and graphs the content of heavy metal (Cu, Zn and Mn) 
of the water, of the sediment and of some fish species along Cri§/Kor6s rivers. It was 
established that these fish species contain quantities that exceed about 16-24 times the 
permitted standards. 
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Introduction 
Fish species usually accumulate small quantities of heavy metals, but predatory fishes 
sometimes accumulate greater quantities than the rest of aquatic organisms. (Svobodová 
and Hejtmánek, 1985). 
Hallebach demonstrates the fact that the heavy metals first of all penetrate through the 
mucous membrane of the branchia, from where they spread after some day and accumulate 
in the kidneys and the liver. In the cells these metals are bound by cystein-rich proteins 
called metallothioneines, but these proteines also have the main role in their elimination. 
(Ábrahám, 1996; Grahl et all. 1985). 
Numerous studies analysed the content of the metals in the flesh of the fishes and 
compare them with the nourishing normatives elaborated in this sense (Gaál et all., 1985). 
Our purpose was to determine in what measure represents contamination danger by 
heavy metals the consumption of fish from the Cri§/Körös rivers for the local human 
population and if this bioaccumulation endangers the continuance of the fish populations 
in these rivers. 
Taking into consideration the mining in the upper zones of these rivers it was to be 
expected such a pollution. 
1 The first name is Romanian, and the second Hungarian. 
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Fig, 5. Maagan coateat la water, sediment« and fishes along the Crifal 
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M a t e r i a l s and Methods 
In July 1994 we collected different fish species from some collecting stations on the 
rivers Cri§ul Alb/Fehér-Körös, Crijul Negru/Fekete-Körös, Kettős-Körös and 
Hármas-Körös. The fishes were eviscerated and cleaned similarly to the method with 
nourishing purpose. The material prepared in this way was dried in a disinfector (100 -
105°C) at the camp. So our results are related to the dry material of the organs. 
The determinations of the heavy metals were performed in the analytical labs of the 
Chemistry Faculty of the Babe§-Bolyai University using atomic absorption 
spectrophotometer. 
Results and discussions 
The European normatives for the copper content of fish flesh admit as maximum value 
a 10 mgCu/kg content. As it results from the Table I. and from the diagram on the Fig. 1., 
the Gobio albipinatus species collected from Cri$ul Alb, below Brad, contains 10,52 mg 
Cu/kg of dry substance. Related to fresh weight this means that it exceeds approximately 8 
times the permitted values of the above mentioned standards. The Alburnus alburnus 
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sample from the same river at Chi$ináu-Cri$ also exceeds considerably the permitted 
values. 
The permitted maximum concentration of zinc is 50 jig/kg in fish flesh. As the zinc 
has a high rate of accumulation in all aquatic organisms (Hallebach, 1985; Wachs, 1985). 
And the fact that in the rivers taken in study, these elements are present in large quantities, 
all the examined samples contain quantities that exceed about 16-24 times the permitted 
standards (Table 2., 3. and Fig. 2., 3.), taking into consideration the fact that the numbers 
from the table refer to the concentrations received from the dry substance. 
The researched species in the Cri$u Alb are: Condrostoma nasus, Leuciscus 
chephalus, Alburnus alburnus, Alburnoides bipunctatus, Stizostedion lucioperca and 
Gobio albipinatus. The zinc quantities identified in populations of these species represent 
a bioaccumulation of 900 to 19 000 times higher than the quantities found in the water. 
In the rivers Cri§ul Negru and Kettős-Körös were investigated 3 species, L. cephalus, 
Coitus gobio and Rhodeus sericeus amarus which accumulation rate varied from 5 000 to 
24 000 (recalculated values at fresh flesh), regarded to the zinc in the water. 
Considering our results, bioaccumulation of manganese in fishes has lower values as 
compared to those established in unionide shell. Though there are no data proving a toxic 
effect of manganese, in the European standards the maximum concentration permitted in 
the flesh of the fishes is 8 mg / kg. As it appears from the Table 4., 5. and Fig. 4., 5. the 
number of the samples are more informative, they being placed where the water 
concentrations represent maximum and minimum values. Species in which the content of 
manganese was investigated are: Condrostoma nasus, Alburnus alburnus, Alburnoides 
bipunctatus, Gobio albipinatus, Coitus gobio and Rhodeus sericeus amarus. The values 
recalculated for fresh weight, exceed from 2 to 373 times the above mentioned standards. 
The significant concentrations of Cu and Zn identified in the studied fish populations 
indicate the fact that they are very affected and the danger of their disappearance is 
obvious. This opinion is supported by the fact that the great majority of the samples are 
reduced in dimension and the abundance of the populations is less lower regarding to the 
values of the last decades. 
Conclusions and proposals 
The flesh of the fishes from Cri$ul Alb, Cri?ul Negru and Kettős-Körös, according to 
their Cu and Zn content, cannot be recommended for consumption and it is necessary to 
take urgent measures in this sense. 
In the case that urgent measures will not be taken to reduce the pollution by the heavy 
metals in these rivers, valuable and sensitive elements of fish fauna will disappear within a 
very short time. 
331 
Table 1. 
Cu Cri, Brad Aciufa Alma? Ineu Chi?ineu-Cri$ Gyula 
Water 
(Wl) 
2.9 15.3 536 2.5 2 2.1 2 
Sediment 
(ntftg) 
42100 377900 126200 6000 217200 23400 26000 







Zn Cri, Brad Aciufa Alma? Ineu Chifineu-Crif Gyula 
Water 
(w/1) 
14.5 100 9 9 9 9 9 




















Zn Poiana §tei Borz Tinea Zerind Saifcad KettosK.-
Btités 
Harmas K.-
C son grid 
Water 
(WD 
3.2 9 11.7 9 9 9 9 9 
Sediment 
(Hgflcg) 
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